
 NEA/CNRA/R(2011)7 

 7

 

SUMMARY AND CONCLUSIONS 

 

1. Introduction 

This report documents the proceedings from the “Workshop on New Reactor Siting, Licensing and 
Construction Experience”, held in Prague, Czech Republic on 15-17 September 2010. A total of 59 
specialists from 16 countries and international organisations attended.  The Meeting was sponsored by the 
OECD Nuclear Energy Agency Committee on Nuclear Regulatory Activities and hosted by the State 
Office for Nuclear Safety (SUJB) in Czech Republic. 
 
The objectives of the workshop were to review and discuss recent and past construction experience lessons 
learned including perspectives from regulatory authorities, as well as vendors, and licensee. The workshop 
addressed issues associated with project management resources including: a) overall human resources, 
expertise, experience and organisation available to the licensee, b) capability of each potential vendor (in-
house knowledge and skills versus planned subcontracting and subcontractor management). The workshop 
also discussed the lessons learned in the regulation of site selection, evaluation and site preparation as well 
as the review of regulatory practices for the licensing of new reactors, including the regulatory body 
infrastructure, staffing and expertise needed.  
 
The workshop provided an excellent opportunity to communicate recent experience on these topics to a 
wider audience, including participants from OECD member countries as well as New Entrants from non-
OECD member countries. The workshop allowed the WGRNR group to introduce and discuss the current 
programme of work and products under development in order to gain insights from workshop participants 
on each of the programme of work areas, and get feedback on additional focus areas. 
 
The workshop was structured in 4 technical sessions, each followed by ample time for panel discussions. 
The first technical session was devoted to presentations of the licensing process for new reactors followed 
by different member countries. The second technical session was intended to discuss and share 
construction experiences issues and lessons learned from construction projects. The third technical session 
addressed the human and organisational issues associated with the licensing process of new reactors. And 
the fourth technical session included presentations on the issues, practices and studies conducted to define 
the sites for new nuclear power plants.  
 

2. Background of the Workshop 

Based on the regulatory actions underway or being considered in different member countries concerning 
the design and construction of advanced nuclear power plants, the NEA’s Committee on Nuclear 
Regulatory Activities established in 2008 a working group responsible of the regulatory issues of the 
siting, licensing and regulatory oversight of generation III+ and generation IV nuclear reactors. The 
working group on the regulation of new reactors (WGRNR) constitutes a forum of experts for the licensing 
of new and advance commercial nuclear power reactors and should facilitate a cooperative approach to 
identify key new regulatory issues and promote a common resolution. 
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The main purpose of the WGRNR and its products are to improve regulatory reviews by comparing 
practices in member countries; improve the licensing process of new reactors by learning from best 
practices in member countries; ensure that construction inspection issues and construction experience is 
shared; promote cooperation among member countries to improve safety; and enhance the effectiveness 
and efficiency of the regulatory process.  
 
WGRNR has established an initial programme of work which was approved by the CNRA. The initial 
programme of work includes the collection of construction experience and the assessing of the information 
collected in order to share the lessons learned and good practices, the review of regulatory practices 
concerning the regulation of nuclear sites selection and preparation, and the review of recent regulatory 
experience concerning the licensing structure of regulatory staff and regulatory licensing process. 
 

3. Summary and Conclusions 

The workshop was opened by a presentation from the Chairperson of the State Office for Nuclear Safety of 
the Czech Republich, Dana Drabova, who provided the workshop participants with a brief history of 
nuclear power and the future in the Czech Republic.  She also shared her insights into the importance of 
harmonisation of standards and practices, and cooperation between regulatory authorities. 
 
New reactor licensing process 
This session focused on the challenges and successes that have been predominant in most of the current 
licensing processes. These included establishing a qualified and effective infrastructure as well as coping 
with level-of-detail during the different stages of licensing. The panel discussed recent experiences in the 
review of new applications, as well as the prospect and limits of standardisation.  
 
The presentation topics for the first session included overviews of the regulatory processes in countries 
with mature regulatory programs, the challenges faced by New Entrants as they develop their regulatory 
policies and programs, insights on standardization of designs as it relates to regulatory policies, and 
technical insights into the regulatory licensing process. 
 
The session started with a presentation of the WGRNR on its efforts to develop a report that will describe 
the regulatory structure, licensing processes, and resources used by regulators.  This report will serve as a 
guide for regulators starting the review of their first new reactor application and provide a benchmark 
against which more developed regulators can assess their programs. 
 
The International Atomic Energy Agency made a presentation on its licensing related activities, including 
the development of safety standards, and the conduction of expert missions and training.  
 
The Multination Design Evaluation Programme (MDEP), an initiative taken by national safety authorities 
of ten countries to leverage the resources and knowledge for new reactor design reviews, presented their 
main activities focusing on a different approach for harmonising safety goals.  
 
The Finish safety authority (STUK) made a presentation on the licensing process in Finland focusing on 
the three licensing steps: Decision in Principle, Construction Licensee and Operating Licensee. The 
presentation included the main parties involved in the process and the kind of information submitted to 
STUK for their assessment. 
 
The Slovenian Nuclear Safety Administration (SNSA) discussed the preparation of the regulatory 
infrastructure for the new nuclear build, including the changes in the legal and regulatory framework, the 
analysis of human resources and external expert support needed. 
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 The Canadian Nuclear Safety Commission (CNSC) discussed the licensing of new nuclear power plants in 
Canada, including a brief overview of the CNSC’s regulatory philosophy, the different stages of the 
licensing process and activities of the CNSC to prepare for the assessment of the licence application and 
regulatory oversight. 
 
The Korea Institute of Nuclear Safety (KINS) made a presentation on the licensing experience of the new 
APR1400 reactor in Korea. The different steps of the licensing process were discussed along with the main 
design features of the APR1400 and the standard design approval and safety review of Shin-Kori units 3 
and 4.  
 
Atomic Energy of Canada Limited (AECL) presented the pre-project regulatory reviews of the ACR-1000 
and EC6 designs conducted by the CNSC. 
 
The Federal Authority for Nuclear Regulation (FANR) discussed the development of the national nuclear 
regulations in the United Arab Emirates, noting that the two steps licensing process, Construction and 
Operation, will be applied to the four Korean APR 1400 reactors to be constructed in UAE. 
  
Industry was represented in the meeting through the World Nuclear Association (WNA), which discussed 
the efforts of its working group on cooperation in reactor design evaluation and licensing (CORDEL) in 
promoting international standardization of reactor designs. CORDEL proposed three phases to achieve the 
standardisation. These phases range from sharing designs reviews and assessment, validating and accepting 
designs approvals to issuing international designs certifications. 
 
The last presentation in this session was given by the University of Pisa on the Best Estimated Plus 
Uncertainty (BEPU) approach used to perform accident analysis for the licensing process of the Atucha-2 
NPP in Argentina. 
  
A panel discussion on the licensing process took place with the following highlights: 
 

• It was noted that international organisations and initiatives such as NEA, IAEA and MDEP 
provide forums for international collaboration, developing guidance documents and sharing 
regulatory information.  

• In general it was agreed that National Authorities have varied level of government consent points 
in the licensing process. However the design and construction reviews all focus on a high level of 
quality and management oversight by the operator. Licensees are primarily responsible for all 
aspects of safety for the plant, and safety starts with the design developed by a NSSS vendor. 

• The Regulators have its role in assuring safety and are compelled to make an independent 
assessment of the design basis safety features of the NPP. 

• Workshop participants agreed on the benefits from international cooperation as well as from 
bilateral and multilateral agreements. 

• Pre-project regulatory activities, such as development of legal and regulatory framework, 
establishing appropriate infrastructure frame for licensing process, identification of resources 
needed, etc. are essential for assuring nuclear safety through the all phases of a nuclear power 
programme. 
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• Participants agreed on the standardization of reactor designs and noted that initiatives such as 
MDEP are seeking for such harmonisation. However it was noted the need to take into account 
specificities.  

• Recent experiences shows that even for countries with mature nuclear power programs there are 
challenges to license and construct new nuclear power plants.  For New Entrants the challenges 
faced will potentially be more significant. New safety issues raised from new designs, 
methodologies, and analysis.  

Construction experience 
This session was aimed to present the industry and regulatory perspectives on the approaches to share 
lessons learned from past and actual construction experience, to implement measures aimed to detect and 
correct such events and prevent them from remaining undetected until the plant becomes operational. 
Topics discussed focused on design and construction activities and accomplishments, and views on 
recommendations to achieve positive results of co-operation with the regulatory authorities and to promote 
international co-operation between licensees or designers. 
 
STUK made a presentation on the experiences of the Olkiluoto 3 project (OL3), a turnkey project that it is 
progressing but with more than three years behind of its original schedule. Some of the issues discussed 
included the completion and management of the plant’s design, the role of quality management, the 
licensee’s role in turnkey projects, and the safety culture in a construction project. 
 
Mitsubishi Heavy Industries, LTD gave a presentation sharing the experiences with Tomari-3 construction. 
It was described the vast experiences of Mitsubishi due to the continuous construction of 24 PWRs in 
Japan. The construction and plant specific aspects were discussed emphasizing the importance of 
modularisation. 
  
US Nuclear Regulatory Commission presented its programme to collect and share lessons learned from 
past and ongoing construction projects. The programme focuses on new reactor designs and construction, 
assessing the adequacy of current regulatory activities or the need for enhancement. 
 
The Nuclear Safety and Radioprotection Institute (IRSN) gave a presentation on the safety assessments and 
on-site inspections of the Flamanville 3 EPR project in support of the French Safety Authority. The main 
aspects of the civil design safety assessment were discussed along with examples of the technical issues 
highlighted by the surveillance of the licensee on its contractors or during the on-site inspection 
programme carried out by ASN with IRSN’s support.  
 
Electricité de France (EDF) presented the industry point of view regarding the experience feedback of the 
Flamanville 3 project. The project organisation was described noting that EDF acts as architect engineer 
and that the number of main contracts has been reduced from previous projects. It was noted that the good 
experience feedback on several construction practices have been already transferred to other EDF projects 
as Taishan EPR project in China. 
 
The last presentation of this session described the analysis conducted by the European Clearinghouse at the 
Joint Research Centre of worldwide events related to construction and commissioning of nuclear power 
plants. The main methodological issues were discussed along with the main trending results and lessons 
learned.  
 
A panel discussion on the construction experience feedback took place with the following highlights: 
 

• New build is very demanding and challenging 
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o Construction of a nuclear power plant is a complex project and requires that contractors, 
designers, licensees and regulators nuclear specific know-how. This is true even for 
countries with mature nuclear power programs especially when they have stopped new 
build for decades. 
 

o Much of the earlier experience and resources have been lost in Europe. 
 

o Good preparation to first project in a country is essential - regulatory framework needs to 
be clearly understood by parties (regulator, license applicant, vendors). 
 

o Lessons learned from the past should allow avoiding occurrence of events. 
 

o Construction experience sharing is a leverage for quality and so for a future safe operation 
of NPPs. 

• Workshop participants agreed on the need to promote a large spread of construction experience 
information and analysis. 

o Regulatory Authorities: WGRNR ConEx Program, EU Clearinghouse reports, US Licensee 
Event Reports (LERs) analysis. 
 

o Licensees/Vendors should organize their construction experience sharing and international 
co-operation with a framework allowing overriding commercial interest. 

Human and organisational issues 
Session three of the workshop focused on human and organisational issues. The topics presented included 
managing safety in a new build, human and organisational factors in licensing, developing licensee 
organisational capability, and lessons learned from current construction projects related to human and 
organisational factors for new reactors. 
 
Advanced Systems Technology and Management, Inc made a presentation on the US NRC International 
Regulatory Development Partnership (IRDP) which is aimed to provide assistance to countries with 
emerging nuclear power programs to develop a regulatory agency capable of licensing and regulatory 
oversight for operation of a new reactor. 
 
The Swiss Federal Nuclear Safety Inspectorate (ENSI) presented the Swiss approach for dealing with 
human and organisational factors (HOF) in the licensing process for NPPs. It was noted that ENSI requires 
from applicants that the HOF be adequately considered from the beginning and in all phases of the project 
of building a new NPP.  
 
The French Safety Authority (ASN) gave a presentation on the EPR Flamanville 3 experiences in assessing 
human and organisational factors (HOF). It was noted the assessment of HOF in the safety options 
assessment and in preliminary safety case assessment before the Authorisation Decree for the Flamanville 
3 creation (April 2007) as well as the assessment of HOF before ASN decision for commissioning. Some 
main first lessons to learn from assessing HOF were discussed. 
 
A panel discussion on the importance to consider human and organisational factors in all phases of a 
nuclear power plant took place with the following highlights: 
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• Considerations of HOF need to start from the beginning of the project and develop in a graded 
way. 

• The applicant licensee must demonstrate the capability to operate the facility safely for its full 
lifetime. 

• It is important that the licensee understands the design: use of a “design authority”  INSAG 16. 

• The licensee must take responsibility; the process of handover from vendor/designer is a key 
activity. 

• The Regulator needs to be able to assess HOF processes and their development. 

Siting practices and issues 
The fourth and final technical session focused on sharing regulatory authorities, reactor designers, and 
operators/ licensees perspectives on the various practices used in the regulation of nuclear power plant 
siting (selection, evaluation and site preparation). This session was also aimed to address issues on sites 
where a mixture of activities are taking place (e.g., operating units, new construction, decommissioning, 
etc.) including organisation of the regulators and licensee/engineering organisation, methods, systems, etc. 
The WGRNR presented to the workshop participants the results and conclusions of the survey on the 
regulation of site selection and preparation that were documented in the report NEA/CNRA/R(2010)3. 
US NRC discussed insights from siting new nuclear power plants in the central and eastern United States. 
Activities and issues related to the safety portion of the siting review were discussed, noting that pre-
application interactions with the applicant are important especially in sites with unique hydrological, 
geotechnical or seismic aspects. The environmental review process was presented and the role of public 
stakeholders was stressed. 
 
Korea Institute of Nuclear Safety (KINS) presented the regulatory framework and issues on the site 
selection and site evaluation for Korean NPPs. The licensing process for new reactors was presented with 
emphasis on the early site approval and construction permit. Finally some recent siting-related issues 
experienced in Korea were discussed. 
 
CNSC gave a presentation on the siting practices and site licensing process for new reactors in Canada. It 
was noted that site evaluation and site selection is not federally regulated and is performed by the 
proponent. However the proponent needs to provide certain amount of design information to demonstrate 
site suitability in both the environmental assessment and licensing processes. Finally the process to grant 
the licence to prepare the site was discussed. 
 
FANR made a presentation on the potential nuclear power plant siting issues in the United Arab Emirates. 
The licensing approach was discussed as well as some of the siting issues that are to be dealt with in the 
design of a NPP in the UAE. Dust/sandstorm, high cooling water temperature, and Sabkha (or Evaporites) 
ground soil are site-specific characteristics of the region of the proposed NPP. 
 
National Nuclear Energy Agency of Indonesia (BATAN) presented the NPP siting analysis in Western part 
of Java island Indonesia. The different steps of the site selection process were presented along with details 
of the regional studies to determine potential sites. The natural external event and man-induced events 
were analysed resulting in the identification of 2 potential sites.  
 
CEZ, a.s. made a presentation on the Temeling 3 and 4 siting. It was noted the plans to build two more 
units in the existing site of Temelin as it was the original intension, one more unit in Dukovany and 1 or 2 
in Bohunice in agreement with the Slovak government. As part of the licensing process the environmental 
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impact assessment (EIA) was prepared and submitted. Since design is not selected, siting approval as well 
as EIA process is executed for envelope of PWR generation III, III+. 
 
Energopruzkum Praha Ltd made a presentation on the near regional and site investigations of the Temelin 
NPP Site. It was noted that although the Temelin site is situated in the area with low seismicity, item of 
seismicity is a basic argument against Temelin NPP and therefore a detail seismic hazard assessment was 
performed. 
 
Atomic Energy Licensing Board (AELB) gave a presentation on the regulatory issues and challenges in 
preparing for the regulation of new reactor siting in Malaysia. The legal and regulatory framework was 
presented along with the three steps licensing process. The main regulatory issues and challenges were 
discussed. 
A panel discussion on the siting issues, and challenges took place with the following highlights: 
 

• Social acceptability of the new build site is very important.  Although political will is needed to 
start the process, consultation with the public and with public interest groups is needed to obtain 
their acceptance before a project should proceed. 

• Site characterization must be comprehensive for a new site, though for an existing site, an update 
of previous studies may suffice to demonstrate suitability. 

• Some states use a plant parameter envelope in siting; others a site envelope in a design review. 

• Multiple permits are required in most, if not all, jurisdictions. Co-ordination between the 
permitting agencies would simplify data submission by the applicant and avoid duplication or 
overlap of jurisdiction or requirements. 

• An environmental assessment is required in all nation states.  Geology, hydrology and 
meteorology are the standard topics to be addressed, though the manner in which they are 
addressed varies considerably due to the wide variation in local conditions. 

• Interaction and co-ordination between established nuclear states and newcomer states will 
promote safe new build.  For the nuclear safety regulator, this should cover guidance for 
applicants and procedures and criteria for review of submissions.  IAEA Requirements and 
Guidance documents should play a large role. 

Conclusions 
In general workshop participants agreed on the need to regularly have these kind of forums to discuss 
relevant regulatory issues for new builds. One important aspect of this workshop was the participation of 
“New Entrants”. The interaction between NEA member countries with mature nuclear power plants and 
newcomers was quite important since it gave newcomers the possibility to benefit of mature international 
practices in order to focus their regulatory oversight and control. NEA members could also benefit from 
insights the New Entrants discover as they develop or enhance their regulatory controls. In addition 
technical exchanges associated with construction experience of New Entrants as they begin to license, 
build and operate NPP could benefit NEA members.  
 
It is recommended that the WGRNR convenes a second conference in two years time (2012). 
 


